Abstract. In order to do a global evaluation of translation software and compare their differences within specific indicators, the study applied Euclidean distance and cosine similarity to evaluate 4 commonly used translation software tools, based on the analysis of the data from the questionnaire. The results suggest that software A and B are good in general, especially at the vocabulary translation. However, there are still some shortcomings in the discourse translation. Therefore, they should accumulate more materials in the Chinese corpus. It is concluded that Euclidean distance covers the shortage of randomness and the limitations to the micro level of the present evaluation methods such as BLEU. Meanwhile, Euclidean distance has higher accuracy and more convenient calculation than the cosine similarity. It can be used to evaluate translation software effectively.
Introduction
In today's information era, the main carrier of the cultural exchanges is the language, and the translation among different languages is exactly the key to the cultural exchanges. The machine translation has been a major hot spot in the computer science and computing-related fields. An accurate evaluation method is the main basis for the system development process, and it is one of the main driving forces to promote the development of MT system.
After a few years' development, the study of automatic MT evaluation method in the world has achieved fruitful results. Quality is considered to be the correspondence between a machine's output and that of a human: "the closer a machine translation is to a professional human translation, the better it is"-this is the central idea behind BLEU 【1】 , the method of Yokoyama based on two-way MT [2] , the method of Yasuda、Akiba and Papineni based on N-gram language models for sentence similarity computing 【3,4】 . These evaluation methods have two problems: first of all, they need the help of a third party-an artificial translation as reference. Therefore, the results of the evaluation depend largely on the quality of the artificial translation, which often cannot be guaranteed. As a result, the accuracy of this evaluation method is random. Secondly, during text analysis and comparison, the current methods focus on comparing the similarities between language units at all levels, in other words, the similarities between words, phrases and sentences in compositions. But after all, the language is flexible, because of its lexical, grammatical, syntactic and contextual changes, the meaning will be very different. Accordingly, these evaluation methods are limited to a micro level and lack of analysis of the article from a macro point of view. Meanwhile, the machine can't perceive the specific context and understand the implication of the article.
In this paper, we obtain the data through questionnaire and calculate directly the similarity between MT and original text, basing on the analysis of the data, without turning to the artificial translation. In this way, we overcome the disadvantages of the indeterminacy of the artificial translation. We hope carry out an objective and accurate evaluation on currently commonly used MT software. Our aim is to find out the possible problems and put forward feasible suggestions for improvement.
The questionnaire design
To evaluate the quality of a translation, we have to consider three main factors: vocabulary, grammar and discourse 【5】 . The vocabulary contains four specific aspects: semantic collocation, rhetoric, terminology and use of dialect; the grammar: only one aspect, that is to investigate whether the grammar of the translation is correct or not; the discourse seven aspects: cohesion, coherence, intentionality, acceptability, informedness, context and intertextuality. In this paper, we design a questionnaire based on the above parameters, which contains three major categories of indicators and twelve minor categories of indicators. According to the concept of Likert scale, these twelve minor categories of indicators, each one contains a total of five levels: from the best to the worst. Fig.1 The correspondence between levels and scores for translation quality In this paper, we surveyed 100 readers, which were asked to fill in the questionnaire. After the investigation, we calculated the number of each choice and make the data into tables. The statistical results of the Software A are showed en Table 1 . In order to carry out quantitative analyses, we assigned respectively the 5 levels. The correspondence of the 5 levels and scores is shown in Fig.1 . According to the Fig.1 and the number of each choice of the Software A, we processed the data, calculated scores of each indicator of the Software A and make the data into the right column of Table 1 . In the same way, the scores of each indicator of the Software B, C and D are showed in the 95 In this paper, the quality of the translation is represented by a one-dimensional vector. Through the correlation analysis of the vectors, we carry out a quantitative research on the quality of the translations of the four software and compare them in the various indicators, to help the reader to choose a good software and point out the defects of the software for their developers.
S. democracy into spotlight

Data processing and analysis
As shown in the Table 2 , the one-dimensional vector of quality of the software A's translation, AQ is:
AQ=（semantic collocation, rhetoric, terminology, use of dialect, grammar, cohesion, coherence, intentionality, acceptability, informedness, context and intertextuality）=（0. We often use Euclidean distance and cosine similarity to describe the correlation of two vectors. This article is in this context, and does some works about the vectors that reflect the quality of the translation. The Euclidean distance R between two n-dimensional vectors a(x1,x2,…,xn) and b(y1,y2,…,yn) is, R ∑ x y （1） The smaller the value of the Euclidean distance is, the smaller the difference between the two vectors is, that is to say, this software is better; on the contrary, the bigger the value of the Euclidean distance is, the bigger the difference between the two vectors is, in other words, this software is worse.
We can calculate the cosine of the angle between the two n-dimensional vectors a(x1, x2,…,xn) and b(y1,y2,…,yn) to measure the similarity between them, that is to say, we can figure out the cosine similarity of the two n-dimensional vectors. The cosine of the angle is,
The range of values for the cosine similarity cos() is [-1,1]. The bigger cos() is, the smaller the angle between the vectors is, the more similar the two vectors are; on the contrary, the smaller cos() is, the bigger the angle between the vectors is, the less similar the two vectors are. When the directions of the two vectors coincide，the cosine of the angle get the maximum: 1; when the directions of the two vectors are entirely opposite, the cosine of the angle gets the minimum: -1.
According to the above calculation method, we quantify the quality of the translations of the four software, which are shown in the Table 3 . The data of the second line and the third line in Table 3 are respectively the Euclidean distance between AQ、 BQ、 CQ、 DQ and OQ and cos()of AQ、 BQ、 CQ、DQ and OQ, which are calculated respectively by the formula (1) and the formula (3). The Fig.2(a) shows the Euclidean distance between the vector of the four software's translations and the vector of the standard translation. Meanwhile, the Fig.2(b) shows the cos() between the vector of the four software's translations and the vector of the standard translation. The smaller the Euclidean distance between the two vectors is, the more similar the two vectors are, the translation of the software is more similar to the standard translation. From the Table 3 and the Fig.2(a) we can see that, according to the quality of the translations, from the best to the worst, the four software can be ordered as A、B、C、D；The bigger the cos() between the two vectors is, the smaller the angle between the two vectors is, the more similar the two vectors are, the translation of the software is more similar to the standard translation. From the Table 3 and the Fig.2(b) we can see that, according to the quality of the translations, from the best to the worst, the four software also can be ordered as A、 B、 C、 D. However, from the results of the method of cos() we can see little difference between the data: the difference appear on the third place after the decimal point. The distinguish ability is not very good. It is easy to cause deviations. As a result, we suggest that use the Euclidean distance to evaluate the quality of MT, rather than the method of cos(). Table 3 Take some of the minor categories of indicators and make them into a vector. Through the correlation analysis of the vector, we study the pros and cons of the software in some aspects. For example, the vectors of the four software that reflect the quality of the vocabulary and discourse translation are AC、 BC、 CC、 DC、 OC and AY、 BY、 CY、 DY、 OY. The Euclidean distances between AC、BC、CC、DC and OC and the Euclidean distances between AY、BY、CY、DY and OY are shown in the Table 4 .
From the Table 4 we can see that, the software A is the best for vocabulary translation, then the software B, C and D. For discourse translation, from the best to the worst, the order is D, C, A, B. In short, A is equivalent to B and C and D are at a level, in other words, google and bing are good at vocabulary translation, but not so good at discourse translation; baidu and youdao are just on the contrary. 1155 In summary, the translation quality of the software A and B is good in general, especially good at the vocabulary translation. However, there are still some shortcomings in the discourse translation. That is because the software A and B are both developed by foreign companies. With a limited Chinese corpus, for the translation of long sentences and complex sentences, the results will sometimes turn out to be not smooth and difficult to understand. Therefore, we suggest that accumulate more materials in the Chinese corpus. It should also be noted that the text chosen for this study is a informative text, which has certain limitation. It cannot represent the situations of the expression text and the vocative text.
Conclusion
(1) Through questionnaire, we can collect data and analyze them effectively to determine the quality of the translation software.
(2) In this paper, the quality of the translation is represented by a one-dimensional vector. Through the correlation analysis of the vectors, we carry out a quantitative research on the quality of the translations of the four software and compare them in the various indicators, to help the reader to choose a good software and point out the defects of the software for their developers.
(3) We suggest that use the Euclidean distance to evaluate the quality of MT, because of its high accuracy and convenient calculation. On the contrary, the distinguish ability of the cosine similarity is not very good. It is easy to cause deviations.
(4) The results of the paper show that, among the four software: google, bing, youdao and baidu, the first two are good in general, especially good at the vocabulary translation. However, there are still some shortcomings in the discourse translation. On the contrary, the last two have advantages in this part.
